Abstract The Amish have cultural practices that include formal education through the 8th grade. This study's purpose was to compare the health literacy among Amish to non-Amish adults living in Ohio Appalachia to understand its potential contribution to poorer health behaviors (e.g. lower cancer screening rates). Amish (n = 143) and non-Amish (n = 154) adults completed interviews as part of a lifestyle study. The rapid estimate of adult literacy in medicine (REALM) instrument (score range 0-66) was used and mean REALM scores were compared (t test) and correct pronunciation of each word was compared (Chi square test). Significance was considered at p \ 0.001 because of multiple comparisons. Mean REALM scores among Amish males (53.3 ± 13.1) and females (56.2 ± 8.6) were significantly (p \ 0.001) lower compared to non-Amish males (61.2 ± 9.8) and females (63.0 ± 6.2). Twelve percent of Amish participants read at or lower than a 6th grade level compared to 2.6 % of non-Amish participants. This study provides a glimpse into how culture may influence health literacy. Many Amish participants had limited or marginal health literacy. Innovative strategies that address inadequate health literacy and specific cultural characteristics are needed to improve health-related behaviors and outcomes among the Amish.
Introduction
There is increasing evidence that inadequate health literacy may be a contributing factor to lower health knowledge, poor health status, and improper use of health services resulting in health disparities [1] . Health literacy is defined as ''the degree to which individuals have the capacity to obtain, communicate, process, and understand basic health information and services needed to make appropriate health decisions'' [2] . Due to the multiple skill domains required to obtain health information and receive appropriate health services, health literacy is conceptualized as the intersection of education, culture, health systems, and other diverse factors [2] .
The Amish, a unique cultural and religious community, live mostly in the rural regions of the Midwest section of the United States (US) [3, 4] . About one-fourth of the approximately 275,000 Amish adults and children in North America live in Ohio [5] . The Amish lifestyle includes attending an Amish school until the 8th grade, and avoidance of modern-day electrical devices including communication devices such as the television, radio, and computers [3, 4] . This chosen lifestyle may have implications for health literacy as well as poorer health behaviors and outcomes. For example, Amish males and females have lower cancer incidence rates, however the Amish have higher rates of advanced stage at diagnosis and lower screening rates compared to non-Amish adults [6] [7] [8] . To understand how the Amish culture may affect health literacy, this study examined the difference in health literacy among Amish and non-Amish adults living in Ohio Appalachia. The results of this study provide an initial prevalence of health literacy among the Amish to inform the development of health education materials and future health promotion programs.
Methods
This report used data that were collected as part of a larger cancer-related lifestyle cross-sectional survey conducted among Amish and non-Amish adults living in Ohio Appalachia. The study was approved by the Institutional Review Board at The Ohio State University.
Setting
At the time of the study, the Appalachian region of the state of Ohio included 29 of Ohio's 88 counties, about one-third of the state in square miles, accounting for approximately 13 % of Ohio's population [9] . The participants interviewed for this study lived in Holmes and Tuscarawas counties which are located within Ohio Appalachia and include the largest Amish community in the world [10] .
The Appalachian region of Ohio has been characterized by low socioeconomic status, including lower household incomes, higher poverty rates, less education, and lower paying occupations [9, 11, 12] . The population was 41,567 in Holmes County and 91,944 in Tuscarawas County; with a median household income (2003) of $38,640 for Holmes County and $36,722 for Tuscarawas County compared to $43,119 for all Ohio counties [13] . The percentage of adults (age C25 years) in 2000 without a high school diploma was 48.5 % in Holmes County and 19.7 % in Tuscarawas County, compared to 16.0 % for all Ohio counties [13] . The significantly higher percentage of adults without a high school diploma in Holmes County is a reflection of the large Amish community where, by law, children are only required to attend school only through the 8th grade [3, 4] .
Participant Selection
The cancer-related lifestyle survey study was conducted as a follow-up to a cancer incidence study which estimated an age-adjusted cancer incidence rate for all cancers of 55 % of the age-adjusted adult rate in Ohio [14] . For this study, we mailed an introductory letter to the households who participated in the original cancer incidence study that were randomly selected from the Holmes County, Ohio Amish Directory [10, 14] . A study investigator went to each household to explain the study in more detail and to arrange a convenient time for the interview. Adult males and females were asked to complete a face-to-face interview that lasted approximately 2 h and focused on a variety of cancer-related lifestyle factors.
In most cases men were interviewed by male interviewers and women by female interviewers. Among the Amish participants, if the individuals had died or moved out of the state, then the current residents of the household were recruited if they were Amish. An attempt was made to locate individuals who had moved within the state of Ohio. For households that were no longer Amish and for Amish households who refused to participate, replacements were randomly selected from households listed in the same Amish church district in the Amish Directory to maintain the target sample size.
The Amish participants were compared to a non-Amish sample randomly selected from Holmes County and Tuscawaras County. These participants lived in the same Ohio counties as the Amish and therefore this comparison group provided some information about whether the Amish had similar health literacy rates as those of the non-Amish individuals who lived near them. The Ohio Appalachia non-Amish households were randomly chosen from the publicly available county auditors' databases, and the same methods that were used to recruit the Amish were used for the non-Amish participants. The non-Amish sample included only individuals who did not grow up in Amish households.
Survey
The survey used in this study collected data on demographic characteristics including health literacy and a variety of cancer-related behaviors. For this report, we included data about the individual's demographic characteristics and health literacy.
The rapid estimate of adult literacy in medicine (REALM) was the health literacy instrument used in the study [15] . The REALM is a medical word recognition and pronunciation test. On average, it takes less than 3 min for participants to read the list of 66 health-related words. The words are arranged in three columns based on the number of syllables and pronunciation difficulty. Each correctly pronounced word is scored as one and the range of scores is from 0 to 66. Words pronounced with a dialect or accent are counted as correct, as long as there are no additions or deletions to the beginning or ending of a word (e.g. no credit for a person who states ''attacks'' instead of ''attack''). Total scores are converted to the following four reading grade levels: 0-18 words (grades 0-3 limited health literacy); 19-44 words (grades 4-6 limited health literacy); 45-60 words (grades 7 and 8: marginal health literacy); and 61-66 words (grade 9?: adequate health literacy). The REALM has a high intra-subject reliability (0.97).
Following the completion of the interview each participant was provided a $25 gift card for appreciation of their time. The questionnaire used in the interviews of the Amish adults was slightly modified (religion and education items were revised) for the non-Amish participants. The Amish adults were interviewed during 2004 and the Ohio Appalachia non-Amish adults during 2005.
Statistical Analyses
Descriptive statistics were computed for Amish and nonAmish by gender. The mean total REALM scores were compared between groups using a t test and the correct pronunciation of each word was compared using a Chi square test. Significance was considered at p \ 0.001 because of multiple comparisons.
Results
Letters introducing the study and its purpose were sent to 112 eligible Amish households. Amish adults (n = 134) from 75 households agreed to participate resulting in a household response rate of 67 %. Interviews of all Amish women were conducted by female interviewers, while 75 % of Amish men were interviewed by male interviewers. With respect to privacy during the interview among the Amish participants, 45 % of the interviews were conducted without another family member present and without interruption, 21 % were conducted in private but were periodically interrupted by another family member, and 34 % were conducted when another family member was either in the room the entire time or close by so that the other person could hear the interview.
Introductory letters were sent to 422 Ohio Appalachia non-Amish eligible households. Adults were available in only 266 households when an investigator went to schedule an interview at the non-Amish households. Non-Amish participants (n = 154) from 98 households participated, giving a 23 % household response rate and a 37 % agreement rate. Non-Amish women were interviewed by a female interviewer in most (99 %) of the interviews and a male interviewer interviewed non-Amish men in 93 % of the interviews. The non-Amish participants were interviewed alone and without interruption in 58 % of the interviews, 13 % were conducted in private but were periodically interrupted by a family member, and 29 % were conducted when a family member was either in the room or close by so that the other person could hear the interview.
Demographic characteristics for the Ohio Amish and Ohio Appalachia non-Amish participants are listed in Table 1 . The Amish males were younger (mean age 52.4 vs. 58.8 years), were more often currently married (95.2 vs. 82.5 %), had less formal education (high school graduate or more: 1.6 vs. 87.5 %), and were more likely to have always lived in the same county (61.3 vs. 31.3 %) compared to the non-Amish males. The Amish females were younger (mean age 52.9 vs. 56.8 years), were more often currently married (93.1 vs. 74.2 %), had less formal education (high school graduate or more: 0 vs. 87.8 %), and were more likely to Discussion Limited health literacy has been shown to contribute to poorer health knowledge and health behaviors, less ability to communicate with health care providers and manage chronic illness, and adds to health care costs [1, [16] [17] [18] . This may be through many mechanisms because health decisions and activities are made within a broad health or social context. Social contextual factors are defined as the ''structural forces that shape the texture of people's day-today realities, including an array of social and material resources that ultimately have profound effects on health'' [19] . One contextual factor, health literacy, has a significant effect on an individual's health [1] . Due to the multiple skill domains required to obtain health information and receive appropriate health services, health literacy is conceptualized as the intersection of education, culture, health systems, and other diverse factors [2] . A framework for health literacy includes the following components: cultural and conceptual knowledge, print literacy (ability to read, write, and understand text), numeracy (capability to complete numerical tasks), oral literacy (listening, speaking, communication), and media literacy (ability to access and evaluate media information) [2, 20, 21] . Not only can culture influence health literacy development, it can also have an influence on factors that mediate health literacy and health behaviors and/or outcomes [21, 22] . Culture primarily refers to shared meanings, values, and ideas within a community that may influence many healthrelated factors. The unique cultural aspects of the Amish lifestyle may contribute to the lower rates of health literacy as measured by the REALM instrument. In addition to having less formal education, Amish use English mainly outside the home (Pennsylvania German is the primary language), and have less access to media exposure which decreases the opportunity to hear the correct pronunciation of many words [3, 4, 23] . This is evident from this study because a few of the words that were commonly mispronounced by the Amish were related to sexual behaviors (e.g. syphilis, gonorrhea, incest) that are not usually discussed within the Amish community.
The strengths of this study are that participants were randomly selected and face-to-face interviews were conducted, enabling the measurement of health literacy. Furthermore, the results among the Amish were compared to local Ohio non-Amish Appalachian adults. Our study does have some limitations. The Amish community in Ohio is the largest Amish community in the world; however, other Amish communities may differ in health literacy rates. One strict Amish order that accounts for about one-fifth of the Amish living in Ohio Appalachia was not part of the sampling frame because its members are not listed in the Holmes County Amish Directory [10] . It is not known what the literacy rates are among this strict order of Amish. The measurement of health literacy is challenging because it encompasses knowledge, multiple skills, and previous personal experiences [2] . Any health literacy instrument does not measure the full complexity of health literacy and the REALM instrument does not measure comprehension or numeracy skills.
In conclusion, this study provides a glimpse into how culture may influence health literacy among a unique population. In this study, Amish participants have limited health literacy based on the REALM test. These results suggest that cultural issues may contribute to limited health literacy and many Amish adults may have difficulty with patient education materials that are not written at a low grade level. Innovative strategies that address limited literacy levels and specific cultural characteristics are needed to improve health-related behaviors and outcomes among the Amish and should be considered when working with other communities.
